A vascular malformation is a congenital growth of artery, venous, capillary or lymphatic vessels leading to functional and aesthetic problems. Although surgical maneuvers allow correction of abnormalities, it poses risk of intra and post-operative blood loss. Sealants have been used during surgical procedures to reduce blood loss. A descriptive study was conducted on a new generation Floseal ® to demonstrate its effectiveness to reduce intra and post-operative bleeding during vascular malformation corrective surgery. A group of 19 patients presented with vascular malformations and underwent surgical correction associated with Floseal ® use. The mean age of our patients' was 12.3 years (1 to 33 years). The majority of them (57.6%) were aged between 5 to 15 years. The most common vascular malformation treated was hemangioma (45.5%). Majority of these lesions were located on the head (72.7%). Blood transfusion was not accounted for in any of the cases as average blood loss was 18.18 mL (5 to 70 mL). The average length of hospital stay was 2.4 days. Ten patients (90.9%) were discharged in 2 days after drain was removed. Floseal ® , a new generation local haemostatic, is easy to use and efficient to achieve haemostasis for treatment of vascular malformation. Haemostasis was achieved in a short time and blood loss was minimal. However, caution should be taken to reduce allergic reactions and potential viral transmissions, and further study should be done to recommend its use.
Introduction
A vascular malformation is a type of birthmark, or congenital vascular growth, made of arteries, venous, capillaries, or lymphatic vessels; that account for functional and aesthetical problems, because of its progressive nature [1] . The treatment for vascular malformation depends upon the type of malformation. Laser therapy is effective for capillary malformations, embolization is effective for artery malformations and sclerotherapy is effective for venous malformations. In all vascularmalformations, surgery may be effective alone or in combination with non surgical methods, particularly at instances of incomplete removal. Previous studies state that preoperative embolization, sclerotherapy or laser therapy,can be performed prior to surgery and reconstruction [1, 2] . It may be noted that surgery leads frequently to intra or 215 post-operative bleeding that necessitates blood transfusion and prolonged hospital stay,which is also associated with high morbidity and mortality risk. To overcome these complications, some researchers recommend the use of local haemostatic agents composed of thrombin (bovine or human recombinant) [3, 4] . In this frame, a new sealant was developed to control a pulsatile and other vascular bleedings. It is a fusion matrix haemostatic sealant that consists of a gelatin matrix mixed with thrombin. this sealant acts with a potential of swelling when in direct contact with blood. This adhesive contact leads to a compression at the bleeding site and achieves haemostasis within 10 min [5] . The aim of this study is to demonstrate the effectiveness and advantages of Floseal ® (human recombinant thrombin) use in vascular malformation surgery to stop bleeding in intra and post-operative period during dermatologic surgery.
Materials and methods
We conducted a descriptive study conducted over 6 months on patients diagnosed with vascular malformations in the Department of Dermatology, Teaching Hospital of Treichville.
All patients diagnosed with vascular malformations were enrolled after obtaining informed oral consent to undergo surgery. Prior to undergoing surgical correction, patients were evaluated with detailed clinical history, physical examination, standard blood testing, biological haemostatic analysis including D-dimer dosage, human genetic analysis for congenital abnormality, and radiologic examination such as: magnetic resonance imaging (MRI), positron emission tomography scan (PET-scan), Echodoppler and arteriography imaging.
Patients suspected with allergic reactions to any drugs (particularly bovine collagen component) in the past were excluded from the study.
All patients received pre-medication of heparin 3000 to 6000 international units as subcutaneous injection, to prevent coagulation disorders.
We used Floseal ® which is a new generation local haemostatic [6] . This sealant contains:
• Human thrombin solution derived from pooled human plasma, with its biological activities of fibrinogen activation
• Gelatin based matrix from bovine collagen with micro granules. These micro granules represent the mechanical support for the product's capacity of self-expansion thereby leading to hemostasis.
Floseal ® was used in intra operative setting and after excision. The first step was preparation of Floseal ® by taking 5000 units of lyophilized human thrombin from a 5mL-syringe while using a 1-mL syringe with 0.8 mL of sterile saline solution. Then, the dispersion needle is assembled with the 1-mL syringe that contains gelatin matrix. Under steady movement (depression and pressure) of the plunger, the thrombin disperses into gelatin within 30 s. The mixture obtained (Figure 1 ) is used within 2 h. Thereafter, Floseal ® was put directly in contact with the bleeding surface through the syringe tip during the procedure. The surface was irrigated and the excess of Floseal ® was removed. The reconstruction was conducted and surgical wound was dressed.
During follow-up, side effects were assessed and recorded (allergic reactions, viral or bacterial infections, etc.)
For data collection, the following parameters: demographic, clinical, intra and post-operative blood loss, complications, length of hospital stay, duration of drain removal, need for blood transfusion, and length of follow up was recorded.
The blood loss was estimated based on the blood loss from the operation site and the blood collected from the drain. 
Ethics Statement
Oral consent was obtained from all patients to participate in the study. The local dermatological ethical committee has approved this study.
Results
A group of 19 patients underwent (Figures 2 and 3) surgical correction for vascular malformations (coupled with Floseal ® ). Of these, one patient was noted for artery, lymphatic and venous malformation (ALVM) known as Klipple-Trenauney syndrome.
The average age of our patients was 12.3 years, ranging from 5 to 29 years old. There were more female patients (ten) than male patients (nine), with a sex ratio of 0.9, and majority of the vascular malformations was located on the head in 57.5% of cases ( Table 1) .
We did not observe any allergic reaction or viral transmission, nor any necessity for blood transfusion in any of these cases. The overall intra and post-operative bleed ranged from 5 to 70 mL, with an average estimated to 18.18 mL.
The median length of the post-operative hospital stay was 2.4 days (1 to 7 days). Of all the patients, 18 patients (94.7%) were discharged and drains were removed in this time frame, while clinical state was good, and drains contained less than 20 mL of serum or blood discharge.
Only one patient (5.3%) was discharged with his drain because it contained about 90 mL of serum. It was removed doi:10.18282/jsd.v2.i4.149 after one week of follow-up. The average duration of follow-up was 14 days (7 to 45 days).We did not find any sides effects in pre and post-operative period.
We found only one post-operative complication as a pyoderma in a patient who presented an enormous lymphatico venous malformation in the arm (the KlippleTrenauney syndrome) that was excised, drained. It healed within two weeks. 
Discussion
Floseal ® is a gelatin matrix combined with thrombin, it has the potential to swell (20% by volume), when in contact with blood. This mechanism allows the product to impart support, (by clot formation due to high concentration of thrombin) to keep the material in place and to provide compression to the bleeding tissue or surface thereby achieving haemostasis within approximately 10 min [5, 6] . Floseal ® was associated with a significantly higher rate of successful haemostasis and a shorter time to achieve haemostasis (p<0.001 for both) in comparison with the other alternatives when conventional methods failed in cardiovascular surgery [7, 8] . In our series, Floseal® use allowed us to achieve a good haemostasis in a short time. This observation could explain the early hospital discharge, i.e. within 2 days and no requirement for blood transfusion. Floseal ® use is a simple and short procedure, as it is easily applicable onto the bleeding site or surface. Its use does not need specialized training. Some studies reported that Floseal ® is useful in diverse specialties, including spinal, cardiac, renal, liver and spleen surgery, by controlling bleeding within 10min [9] [10] [11] [12] Moreover, Floseal ® can be used in some inaccessible surgical sites, and in some critical patients with severe concomitant diseases or coagulation disorders, to provide In our series, we used the new component of Floseal ® (human pooled plasma derived thrombin). This was advantageous in reducing the variety of complications related to bovine plasma derived use, ranging from laboratory abnormalities to potentially life threatening bleeding or thrombotic complications [13, 14] . However it may be noted that Floseal ® use could be limited by its cost. One box of Floseal ® costs around 99 US dollarswhich is equal to more than 50,000 West African CFA franc, and proves to be expensive for poor patients without health insurance.
This was not an issue in our setting as all patients were covered by health insurance.
Alhough human pooled plasma-derived thrombin is less likely to cause allergic reactions when compared to bovine thrombin, it carries the risk of viral transmission like retrovirus, hepatitis viruses and parvovirus as well as prions during blood transfusion [13, [15] [16] . These possible risks should be balanced against the benefit of Floseal ® generation use, to achieve quick haemostasis in critical peripheral vascular bleeding conditions like artery or artery and venous or artery, venous and lymphatic malformations [17] . Therefore, Floseal ® should be used as a local haemostatic agent in dermatologic surgery practice.
